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Tannins (tannic acid), propyl gallate, vanillin, chlorogenic
acid, and thymol are phenols that may have an inhibitory effect on
the formation of N~nitroso compounds.  Tannic acid is a naturally
occurring component of foods prepared from plants. The total intake
of tannins may be as high as 1 g per day for persons who drink coffee
and tea (Singleton and Kratzer, 1973).  Chlorogenic acid is found in
coffee and in many plant materials.  The possible exposure of humans
to phenols that are added to foods may be 3.9 mg/day for propyl
gallate; up to 500 mg/day for vanillin (if all forms of vanilla are
added together); and 3.5 mg for thymol (National Academy of Sciences,
1973). Concentrations of phenols as high as 300 mg/kg have also
been found in smoked meats (Rnowles _et al. , 1975).

Sodium bisulfite is a food additive.  It is used in baked goods,
processed fruits and vegetables, beverages, and relishes. Daily
intake has been estimated to be 187.2 mg/day (National Academy of
of Sciences, 1973).

Free thiol groups, equivalent to 21-25 mM, have been found in
meat (Hamm and Hofmann, 1966).

The amounts of inhibitors ingested by humans are not as important
as the ratio of inhibitors to nitrite in the stomach.  Thus, determining
the level of nitrite present in human gastric juice is an important
first step in determining the concentration of the inhibitor that is
required (Ruddell et al. , 1977) (see Chapter 8).  In an investigation
conducted in humans, Ohshima and Bartsch (1981) studied the amount of
inhibitors required to block N-nitroso compound formation.  These in-
vestigators showed that the formation of nitrosoproline following in-
gestion of proline and red beet juice was completely inhibited by a
large excess of ascorbic acid and partially blocked by an excess of
a-to cop her ol.  The implication of this finding for predicting the
amount of inhibitors generally needed to block nitrosation in the
human stomach, where most in vivo nitrosation is likely to occur,
remains unknown.

In addition, the persistence of the inhibitor in the stomach is
also an important factor since nitrite may be continually introduced
into the stomach from swallowed saliva.  Investigators have found that
tissue levels of a-tocopherol can be raised in many organs of rats by
supplementing their diet with the vitamin (Mergens et al. , 1978). The
persistence of a-tocopherol in certain organs, such as the stomach
and lung, may make this inhibitor of nitrosation reactions of greater
importance than inhibitors that do not persist as long.

Summary

A complex mixture of  the various  substrates,  catalysts,  and
inhibitors of nitrosation reactions may occur within the human body.
The in vivo concentrations and reactivity of  these  compounds vary